MATHEMATICS RECOMMENDATIONS

IMPLEMENTATION PLAN

January 26, 2009

SECTION I: Requires regulatory change

Recommendation I/Implementation I:

Mathematics Endorsement for Elementary Teachers (Primary -5 Grades)

Regulation 16 KAR 2:010, Kentucky Teaching Certificates establishes the certifications that are issued to teachers by the Division of Certification. The Certification Task Force (CTF) will add the mathematics endorsement to the recommendations that should be ready for board review in March 2009.  

The Division of Educator Preparation (DEP) established endorsement guidelines more than five (5) years ago and recently revised those guidelines for the Mathematics Endorsement for Elementary Teachers. The guidelines include the National Council of Teachers of Mathematics’ (NCTM) Preparation of Elementary Mathematics Specialist Teachers, Core Content for Mathematics in Elementary, and the Kentucky Teacher Standards at the Initial and/or Advanced levels are the standards that shall be used to develop the endorsement. The endorsement will address recommendations of the Mathematics Task Force. 
SECTION II: Requires written report with a two-month timeline

Recommendations II & III Combined/Implementation II: Due Date: March 31, 2009

All educator preparation institutions with an approved elementary program should provide the following information to the DEP in the form of a written report addressing each of the bullet points. Colleges/universities should identify where in their mathematics courses/programs the following components are emphasized: 
A. Mathematical Knowledge for Teaching
Educator preparation institutions demonstrate current approaches to the teaching of mathematics:

· Emphasize deepening teachers’ knowledge of the mathematics they teach as well as increasing their understanding of why math procedures work 

· Emphasize promoting mathematical reasoning, sense making, problem solving, computational fluency, and justification, each facilitating the learning of the others 
· Ensure that the Kentucky Program of Studies and the Core Content for Assessment (Core Content for Mathematics in Elementary School) are covered by courses and are viewed collaboratively with districts, teachers, and arts and sciences faculty 
B. Pedagogical Content Knowledge 

Educator preparation institutions shall ensure that candidates learn the following:

· How children learn mathematics so teachers can use different texts and design instruction to meet individual learning needs 
· How to determine what students know and understand, using formative assessments to guide instruction 
· How to provide strategies and resources for teaching mathematics, including those for differentiated instruction 
C. Verticality (V) of the Mathematics in PreK-12 Curriculum 

Educator preparation institutions shall demonstrate the integration of mathematics at all grade levels:

· Teachers should have a sense of how concepts are introduced in the elementary curriculum and then woven through the middle school curriculum. 
· Teachers need to see the vertical nature of mathematics, to understand that teaching fractions in elementary lays the foundation for algebra in middle school. 

SECTION III: Required changes will occur as new programs are submitted for approval and current programs are resubmitted for accreditation preparations 

Recommendation IV/Implementation III:

As curriculum changes occur in mathematics, educator preparation programs and school districts should collaborate in co-designing courses. 

· Include in the master’s redesign, where applicable

· Include in new submissions and resubmissions of the elementary mathematics programs

Recommendation V/Implementation IV:

This recommendation will adapt well to the current emphasis on collaboration, learning communities, and co-design as key to involving the district and teachers in the planning of preparation courses. 

· Provide opportunities for PreK-12 teachers to collaborate and discuss the challenges and issues of teaching math across grade levels. 
· Communicate the outcome of such discussions to administrators. 

Elementary teachers are not aware of the expectations at the middle school level, and middle school mathematics is not aligned with high school preparation. How can teachers help students transition from elementary to middle to high school from within a math maze? Teachers need to discuss instructional practices in order to find the balance between conceptual development and computational fluency. All of this is related to the vertical integration of the PreK-12 mathematic courses.

Districts and PreK-12 educators need assistance from educator preparation institutions to provide yearly sessions for mathematic teachers from the different grade levels to discuss common issues related to expectations, core content, and instructional strategies. Much of what teachers need to discuss is not in textbooks. The dialogue could include a review of the grade level objectives and how they fit into the overall mathematic requirements. 
EDUCATION PROFESSIONAL STANDARDS BOARD

MATHEMATICS TASK FORCE
Approved November 17, 2008
Recommendation I: 

Develop an Endorsement Certificate for Mathematics 

Rationale:

The education of elementary math teachers should continue beyond initial certification. The mathematics endorsement should provide teachers with mathematical content and pedagogical knowledge and skills to enhance their preparation as classroom teachers to enrich the curriculum in the schools. These teachers may be teacher leaders to whom other teachers can turn for support in the teaching of math. 

Recommendation II: 

Educator preparation programs should adopt a three-pronged approach to preparing elementary teachers to teach math. 

A. Mathematical Knowledge for Teaching (MKT) 

Educator preparation programs should reorganize mathematics courses to accomplish the following:

· Embrace current approaches for math educator programs because pre-service preparation is crucial
· Emphasize deepening teachers’ knowledge of the mathematics they teach as well as increasing their understanding of why math procedures work 

· Emphasize promoting mathematical reasoning, sense making, problem solving, computational fluency, and justification, each facilitating the learning of the others

· Ensure that the Kentucky Program of Studies and the Core Content for Assessment are covered by courses and are viewed collaboratively with districts, teachers, and arts and sciences faculty

B. Pedagogical Content Knowledge (PCK) 

Educator preparation’s mathematics programs should ensure that candidates learn the following:

· How children learn mathematics so teachers can use different texts and design instruction to meet individual learning needs

· How to determine what students know and understand, using formative assessments to guide instruction

· How to provide strategies and resources for teaching mathematics, including those for differentiated instruction

C. Verticality (V) of the Mathematics in P-12 Curriculum 

“Teacher education programs and licensure tests for early childhood teachers, including all special education teachers at this level, should fully address the topics on whole numbers, fractions, and the appropriate geometry and measurement topics in the Critical Foundations of Algebra, as well as the concepts and skills leading to them; for elementary teachers, including elementary level special education teachers, all topics in the Critical Foundations of Algebra and those topics typically covered in an introductory Algebra course; and for middle school teachers, including middle school special education teachers, the Critical Foundations of Algebra and all of the Major Topics of School Algebra.” The National Mathematics Advisory Panel Final Report - 2008
· Teachers should have a sense of how concepts are introduced in the elementary curriculum and then woven through the middle school curriculum.
· Teachers need to see the vertical nature of mathematics, to understand that teaching fractions in elementary lays the foundation for algebra in middle school. 
· Colleges/universities should determine the desired math learning outcomes and design courses to meet those outcomes.

· IHE’s should ensure that their preservice teachers are well-versed in the Kentucky Program of Studies and the Core Content for Assessment.

Recommendation III: 

· Colleges/universities should identify where in their mathematics courses/program the three components (MKT, PCK and V) are emphasized.

Recommendation IV:

· As curriculum changes, educator preparation programs and school districts should collaborate in co-designing mathematics courses. 

Recommendation V:

· Provide opportunities for PreK-12 teachers to collaborate and discuss the challenges and issues of teaching math across grade levels.

· Communicate the outcome of such discussions to administrators. 

Rationale for recommendations II through V:

“The national advisory panel has recommended that the PreK-8 content curriculum should be streamlined to emphasize the topics in what the panel calls the Critical Foundations of Algebra. These topics are very closely aligned to the topics recommended by the National Council of Teachers of Mathematics (NCTM) in its 2006 publication, Curriculum Focal Points for Prekindergarten through Grade 8 Mathematics: A Quest for Coherence.” The National Mathematics Advisory Panel Final Report - 2008
The MTF supports the National Advisory Panel’s recommendation that the PreK-8 mathematics curriculum be streamlined through collaborative efforts of the Kentucky Department of Education and the Education Professional Standards Board. 
BIBILOGRAPHY 

Cavanagh, Sean, Essential Qualities of Math Teaching Remain Unknown, Education Week, March 28, 2008

Friedberg, Solomon, Teachers must be up for count, Boston Herald, April 23, 2007

Hechinger, John, Effort to Fix ‘Broken’ System Sets Targets for Each Grade, Avoids Taking Sides on Method, March 5, 2008

Kessel, Cathy and Ma, Liping; What we think that elementary teachers need, National Council of Teachers of Mathematics, 2008 

Manzo, Kathleen Kennedy, U.S. Middle-Grades Teachers Found III-Prepared in Math, Education Week, December 19, 2007, Vol. 27.No. 16 

Millman, Richard and Ma, Xin; The Design of a Mathematics Content Course to Integrate the Assessment Principle: Recent Results, October 17, 2005

Newman, Steve, The Algebra Problem, White Paper, Department of Mathematics, Northern Kentucky University

Reys, Barbara, Who should lead mathematics instruction at the elementary school level: a case for mathematics specialists, National Council of Teachers of Mathematics, Inc., 2003

Schencker, Lisa, Math report recommends teachers focus more in depth on fewer skills, Salt Lake Tribune, April 11, 2008 

Zuckerbrod, Nancy, Poor math scores are examined: More focus urged on basics, fractions, Herald-Leader, March 14, 2008

Dr. Deborah L. Ball, Dean of the School of Education and William H. Payne Collegiate Professor at the University of Michigan. Dr. Ball, a former elementary school teacher, was a member of the National Mathematics Advisory Panel appointed by the President.

Dr. Lee Shulman was President of the Carnegie Foundation for the Advancement of Teaching. His focus has been on strengthening the role of teaching in higher education. Through the Carnegie Foundation he has “emphasized the importance of ‘teaching as community property’ and the central role of the scholarship of teaching in supporting the needed changes in the cultures of higher education.” Teaching and teacher education have been the focus of his writing. 

Committee on Mathematics Achievement, Strategic Plan for Improving Mathematics Achievement in Kentucky, January 2007

Curriculum Focal Points for Prekindergarten through Grade 8 Mathematics, National Council of Teachers of Mathematics, 2006
The National Mathematics Advisory Panel Final Report: Foundations for Success, The National Mathematics Advisory Panel, U.S. Department of Education, 2008

Mathematics Task Force:

Ms. Anita Barnes, Middle School Teacher, Frankfort Independent Schools

Ms. Ann Bartosh, Kentucky Department of Education

Ms. Janet Castle, retired teacher

Ms. Christy Drury, Elementary Teacher, Frankfort Independent Schools

Mr. John DeAtley, Council on Postsecondary Education

Mr. Bryan Edwards, High School Math Teacher, Franklin County School District

Ms. Barbara Ledford: Math/Science, Harlan Independent Schools

Dr. Rich Millman, University of Kentucky

Dr. Steve Newman, Northern Kentucky University

Dr. Janet Parker, Georgetown College

Dr. Manish Sharma, Thomas More College:

Dr. John Yopp, Director Appalachian Math and Sciences Project UK
Principals and Superintendents:

Martha Collier – Mercer County

David Young – Boyle County

Chris Holderman – Boyle County

Boyd Randolph – Pulaski County

Leon Smith – Washington County

Jeff Durham – Laurel County

Wade Stanfield – Fayette County

Tim Hanner – Kenton County

Earl Hughes – Kenton County

Barbara Martin – Kenton County
